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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 29, 32-36, 39-42, 44, 50 and 51 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over the applicants' prior art figures (1 and 2) in view of Beam, III et 
al. (US 5,935,641). The applicants' prior art figure (1) shows a film bulk acoustic 
resonator device (100) formed on a substrate (110) having an opening (150) therein, the 
film bulk acoustic resonator (100) comprising: a layer of piezoelectric material (130) 
spanning the opening (1 50). 

The prior art device includes a conductive layer. 

The device further comprises a first conductive layer (120) and a second 
conductive layer (122), the first conductive layer (120) deposited on a first surface of the 
piezoelectric material (130), and the second conductive layer (122) deposited on a 
second surface of the layer of piezoelectric material (130). 

The device further comprising: a first electrode (120); and a second electrode 
(122), wherein the first conductive layer (120) is a portion of the first electrode and the 
second conductive layer (122) is a portion of the second electrode. 

The device's piezoelectric material is a single-crystal film. 

The device's piezoelectric material is AIN. 
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The device's piezoelectric material is ZnO. 

The layer of piezoelectric material is a C-axis orientated film. 

Regarding the recitation of these materials the Applicants' include virtually all 
possible piezoelectric materials in their description of the prior art figure. See p. 2, II. 
18+ of the disclosure. 

The film bulk acoustic resonator further comprising a source of RF voltage (210) 
attached between the first conductive layer (120) and the second conductive layer 
(122). 

The film bulk acoustic resonator further comprising a source of RF voltage (210) 
attached between the first electrode (120) and the second electrode (122). 

It is not clear whether or not the applicants' prior art figure (1 A) includes a seed 
layer exposed about the periphery of the opening (150). There is a layer on the 
substrate below the piezoelectric layer but this layer is not identified. 

Beam III, et al. teach (fig. 1C) a resonator device (10) formed on a substrate (12) 
the resonator (10) comprising: a seed layer (16) on the substrate and a layer of 
piezoelectric material (20) on top of the seed layer. 

The seed layer (16) is in a first plane and the layer of piezoelectric material (20) 
is in a second plane. 

The seed layer (16) is non-conductive (see col. 3, 1. 2). 

Beam III, et al. do not show an opening in their substrate. 

It would have been obvious to one having ordinary skill in the art to employ the 
seed layer about the periphery in the device of the prior art invention at the time that 
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invention was made in order to provide for a bulk piezoelectric layer having improved 
texture as noted by Beam III, et al. in their ABSTRACT. 

Claims 29-36, 39-42 and 44 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Larson, III et al. (US 6,566,979) in view of Beam, III et al. (US 
5,935,641 ). Larson, III et al. show a film bulk acoustic resonator (see TITLE) device 
(40) formed on a substrate (42) having an opening therein (e.g. 51 ), the film bulk 
acoustic resonator (10) comprising: a layer of piezoelectric material (54) spanning the 
opening (51). 

The opening (51 ) has a larger area near the layer of the piezoelectric material 
(54) and a smaller area remote from the piezoelectric material (54). 

The substrate (42) further includes a major surface, the opening further including 
at least one sidewall, the angle between the at least one sidewall and the major surface 
of the substrate [is] at an angle other than perpendicular. 

Larson's, III et al. device includes a conductive layer (e.g. 52). 

The device further comprises a first conductive layer (52) and a second 
conductive layer (57), the first conductive layer (52) deposited on a first surface of the 
piezoelectric material (57), and the second conductive layer (57) deposited on a second 
surface of the layer of piezoelectric material (54). 

The device further comprising: a first electrode (52); and a second electrode (57), 
wherein the first conductive layer (52) is a portion of the first electrode and the second 
conductive layer (57) is a portion of the second electrode 

The device's piezoelectric material can be a single-crystal film. 
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The device's piezoelectric material is AIN. 

The device's piezoelectric material can be ZnO. 

The layer of piezoelectric material can be a C-axis orientated film. 

Regarding the recitation of these materials note that Larson, III et al. discuss that 
the piezoelectric material may be "any suitable material" at col. 6, II. 31-33, which 
description includes the claimed materials. 

Larson's, III et al. do not show a seed layer exposed about the periphery of the 
opening. 

Beam III, et al. teach (fig. 1C) a resonator device (10) formed on a substrate (12) 
the resonator (10) comprising: a seed layer (16) on the substrate and a layer of 
piezoelectric material (20) on top of the seed layer. 

The seed layer (16) is in a first plane and the layer of piezoelectric material (20) 
is in a second plane. 

The seed layer (16) is non-conductive (see col. 3, 1. 2). 

Beam III, et al. do not show an opening in their substrate. 

It would have been obvious to one having ordinary skill in the art to employ the 
seed layer about the periphery in the device of the Larson, III et al. at the time that 
invention was made in order to provide for a bulk piezoelectric layer having improved 
texture as noted by Beam III, et al. in their ABSTRACT. 

Claims 37-38 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the combined invention of Larson, III et al. (US 6,566,979) and Beam III, et al. (US 
5,935,641) further in view of Ylillami et al. (US 2003/0102773 A1). Given the combined 



Application/Control Number: 10/716,750 Page 6 

Art Unit: 2834 

invention of Larson, III et al. and Beam III, et al. as noted above, they fail to show at 
least one of the first electrode, and the second electrode with portions which are in 
different planes, or both the first and second electrode have portions which are in 
different planes. 

Ylilammi et al. show a film bulk acoustic wave (see title) device (fig. 1 A) formed 
on a substrate (42), the film bulk acoustic resoantor comprising: a layer of piezoelectric 
(52) material over the substrate (42). 

They further show a first conductive layer (AU on layer 48); and a second 
conductive layer (54), the first conductive layer deposited on a first surface of the 
piezoelectric material (52), and the second conductive layer (54) formed a second 
surface of the layer of piezoelectric material (52). 

They further show a first electrode (AU layer on top of layer 48); and a second 
electrode (54), wherein the first conductive layer is a portion of the first electrode, and 
the second conductive layer (54) is a portion of the second electrode (54). 

At least one of the first and second electrode (54) has portions which are in 
different planes. 

Both the first electrode, and the second electrode (54) have portions which are in 
different planes. 

It would have been obvious to one having ordinary skill in the art to employ the 
combined device invention of Larson, III et al. and Beam, III et al. in the device of 
Ylilammi et al. at the time the Ylilammi et al. invention was made in order to take 
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advantage or the provision of a bulk piezoelectric layer having an improved texture as is 
noted above. 

Claims 29-38 and 44, are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Wadaka et al. (EP 0 771 070 A2) in view of Beam, III et al. (US 5,935,641 ). 
Wadaka et al. show (fig. 56) a film bulk acoustic resonator device formed on a substrate 
(1 ) having an opening (7) therein, the film bulk acoustic resonator comprising: a layer of 
piezoelectric material (2) spanning the opening (7). 

The opening (7) has a larger area near the layer of the piezoelectric material (2) 
and a smaller area remote from the piezoelectric material (2). 

The substrate (1) further includes a major surface, the opening (7) further 
including at least one sidewall, the angle between the at least one sidewall and the 
major surface of the substrate (1 ) [is] at an angle other than perpendicular. 

The Wadaka et al. prior art device includes a conductive layer (e.g. 5). 

The device further comprises a first conductive layer (5) and a second conductive 
layer (6), the first conductive layer (5) deposited on a first surface of the piezoelectric 
material (2), and the second conductive layer (6) deposited on a second surface of the 
layer of piezoelectric material (2). 

The device further comprising: a first electrode (5); and a second electrode (6), 
wherein the first conductive layer (5) is a portion of the first electrode and the second 
conductive layer (6) is a portion of the second electrode (6). 

At least one of the first electrode (5), and the second electrode (6) has portions 
which are in different planes. 
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Both the first electrode (5) and the second electrode (6) have portions which are 
in different planes. 

It is not clear whether or not Wadaka's et al. device includes a seed layer. There 
is a layer on the substrate below the piezoelectric layer but this layer is not identified 
explicitly as a seed layer.. 

Beam III, et al. teach (fig. 1C) a resonator device (10) formed on a substrate (12) 
the resonator (10) comprising: a seed layer (16) on the substrate and a layer of 
piezoelectric material (20) on top of the seed layer. 

The seed layer (16) is in a first plane and the layer of piezoelectric material (20) 
is in a second plane. 

The seed layer (16) is non-conductive (see col. 3, 1. 2). 

Beam III, et al. do not show an opening in their substrate. 

It would have been obvious to one having ordinary skill in the art to employ the 
seed layer about the periphery in the device of the Wadaka et al. at the time that 
invention was made in order to provide for a bulk piezoelectric layer having improved 
texture as noted by Beam III, et al. in their ABSTRACT. 

Allowable Subject Matter 

Claim 43 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: the prior art fails to show or fairly suggest use of a piezoelectric material 
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including both a C-axis oriented portion and a non C-axis portion wherein at least a 
portion of a first conductive layer and a portion of a second conductive layer is 
proximate the C-axis portion of the layer of the piezoelectric material in a Film Bulk 
Acoustic Resonator structure. 



The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The prior art cited all reads on at least some aspects of the 
claimed invention. Masami (JP 2000-263784) notes use of a piezoelectric film 
resonator with a cavity in the substrate and further employing a seed layer; Peczalski 
(US 2003/0057806 A1 and WO 03/02821 1 ) notes use of a seed layer in his film bulk 
acoustic resonator device; Bradley notes (US 2004/0021 191 A1 and 2004/0021400 A1 ) 
most of the features of the claimed invention but his seed layer covers the cavity and his 
dates preclude application of the reference to the present application. Krishnaswamy et 
al. (US 5,233,259) note use of C-axis oriented piezoelectric film in his film bulk acoustic 
resonator device. Ohara et al. (US 2003/0067368 A1 ) show a stepped electrode (1 ) in 
their cover figure. 

Direct inquiry concerning this action to Examiner Dougherty at (571) 272-2022. 



Conclusion 





May 28, 2004 



THOMAS M. DOUGh 
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